Virology and pathogenesis of hepatitis C virus recurrence.
1. In hepatitis C virus (HCV)-infected patients undergoing liver transplantation (LT), the virus infects the liver graft immediately after transplantation. The main source of HCV infection is circulating virions. Nevertheless, some data suggest that HCV present in extrahepatic compartments may contribute to HCV infection in some cases of hepatitis C recurrence. 2. Studies on early kinetics have shown that HCV replication starts a few hours after transplantation and that HCV-RNA concentrations increase a few hours or days after the procedure, suggesting that HCV has an enormous ability to adapt to the new environment. 3. The quasispecies population may change significantly after transplantation, most likely because of the need to adapt to a new environment. There are no conclusive data supporting the role of HCV quasispecies composition and disease outcomes. 4. Persistence of HCV infection is the rule after transplantation. This is due to immunosuppression and to the immune exhaustion of the previously exposed immune system. 5. In general, HCV is not thought to be directly cytopathic. Thus, it is believed that the immune response against HCV causes liver damage. However, understanding the mechanisms of liver damage in HCV-infected LT recipients is extremely complex because of the existence of a human leukocyte antigen-mismatched organ, the preexisting virus-specific T cells that may be dysfunctional and/or tolerized, and the immunosuppression. 6. Despite the possible effect of immune-mediated liver damage, it is clear that strong immunosuppression is associated with severe forms of hepatitis C recurrence (cholestatic hepatitis, fibrosing cholestatic hepatitis, and accelerated fibrosis progression). Thus, in the absence of a strong anti-HCV immune response, HCV is able to directly (HCV proteins) or indirectly (cytokines) produce liver damage. 7. The activation of stellate cells and accelerated deposition of fibrosis are the final consequences of HCV infection in the graft. There are several mechanisms that may act synergistically to activate and perpetuate stellate cell activation in the setting of LT: ischemia-reperfusion damage, old donor age, HCV proteins, cholestasis, rejection, infection with other viruses (cytomegalovirus), and immune-mediated injury.